



obtain the quantitative description of the interplay between the domain kinetics and 
screening retardation. Also we analyze the possibility to observe the effect of fre-
quency locking of domain motion. This effect occurs, when the oscillation frequency 
of the wall motion in ferroelectric capacitor becomes equal to the frequency of a 
small regular variation of the applied external voltage. It is shown that the frequency 
interval of the effect depends on amplitude of the alternating component of external 
voltage. We calculate the amplitude-frequency range of existence of the frequency 
locking effect. 
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It was shown by theoretical analysis that the intensity of terahertz radiation gen-
erated in periodically poled ferroelectric materials with quasi-phase matching (QPM) 
is comparable with the intensity at optical frequencies. 
It is known that the generation of the coherent terahertz (THz) radiation can be 
realized in periodically poled ferroelectric material with the domain structure period 
corresponding to quasi-phase matching [1-3]. 
The theoretical analysis of the multi-frequency collinear interactions (ω1, ω2, 2ω1, 
2ω2, ω1+ω2, ω2-ω1) in quadratic-nonlinear crystal was performed. The obtained sys-
tems of equations describing the effects of generation waves in periodically poled fer-
roelectric material, energy transfer between the interacting waves, linear absorption 
and generation of backward waves was derived. The systems of nonlinear differential 
second-order equations and differential shortened (first-order) equations were com-
pared. 
Numerical calculations were performed with the parameters of lithium niobate 
crystal for generation terahertz radiation as difference-frequency [4-6]. A comparative 




that system of shortened equations neglects the important effect of backward wave 
generation. The efficiency of backward THz generation is the same as forward gener-
ation, but much narrower QPM range of periods. 
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Annotation: considered one of the main issues of industrial production – forecasting of 
equipment failures. The methods used to solve this problem. Studies have shown high effi-
ciency of application of neural networks. 
 
Для непрерывной работы предприятия особенно важна надежность техни-
ческого оборудования, поэтому совершенствованию, планированию и прогно-
зированию уделяется большое внимание. Следовательно, важно правильно от-
ладить режимы активного состояния оборудования, работающие в реальном 
времени. Можно считать, что прогнозирование является чуть ли не основной 
целью и задачей большого числа специалистов, занимающихся анализом дан-
ных. Современные методы статистического прогнозирования позволяют с вы-
сокой точностью прогнозировать практически все возможные показатели. 
При анализе временных рядов можно выделить две основные цели: 
 определение природы временного ряда 
 прогнозирование  
